asked about the kinds of precautionary and emergency measures they had undertaken before the 220 flood event. Additionally, they were asked to assess the effectiveness of the emergency measures 221 undertaken on a rank scale from 1 to 6, where 1 described the best case, i.e. "measure was very 222 effective" and 6 described the worst case, i.e. "measure was very ineffective". 38* 53* n.r. n.r.
planning and maintenance efforts ( Fig. 2 and 3 ). Low-cost measures cost little and are easy to 311 perform. Medium-cost measures are more costly but no substantial changes to buildings or 312 equipment are necessary. In contrast, high-cost measures depend on reconstruction of buildings 313 or equipment. According to Preisendörfer (1999) and the institutional structure create hurdles to achieve deuteron learning. Other, more immediate 506 problems dominate the management agenda of businesses after any disastrous event, such as 507 restoring the means of production and managing the economic consequences of the situation. 508
This speaks to the focusing event theory that suggests that policy makers lose sight of the 509 necessity for long term planning as they move farther away from the event itself. After immediate 510 short term initiatives have been undertaken, the long term implications are not as critical to the 511 organization. We also find, especially in larger businesses, that there is a difference between the 512 workers, who learned during the disaster how to reduce damage, and the management, who 513 focuses on the financial impact. The question here is: is there a deuteron learning system within 514 the organisation which enables the exchange of information between the different hierarchicalof uncertainty regarding which actions are most cost-effective and will provide significant 518 damage reduction. Businesses as well as private households have to decide which goods or 519 processes are highly vulnerable to flooding and if there are means available to protect them. This 520 task is much more complicated for businesses due to different loss types (direct and indirect 521 losses) and the interdependence between different processes. Thus, every business has to develop 522 its own plan and identify the most suitable precautionary and emergency measures. The high 523 potential for such plans is illustrated in section 4.3. For example, moving vehicles to a flood-safe 524 place, a relatively low-cost measure, was utilized twice as often during the 2006 flood than in 525 2002 (Fig. 4) . 526
From a public perspective the relatively low level of preparedness found in the businesses is a 527 serious problem. Businesses may suffer losses from flooding which lead to economic and job 528 losses, in addition to the possible environmental risk if a business handles toxic or hazardous 529 substances. There are two possible ways for the government to address this problem: 530 1. Regulatory programs -In Bavaria, for example, the water law (Bayerisches Wassergesetz 531 (BayWG) ) allows district offices to prohibit the location of oil tanks which are not flood-proof 532 within the 100-year flood zone. 533 2. Encouragement of deuteron learning within businesses -Businesses should be encouraged to 534 introduce management systems which address not only work safety but also protection against 535 natural hazards. The ISO 9000 (quality management) or ISO 14000 (environmental management) 536 standards (ISO 2008) could serve as models for such an encouragement. Neither are 537 technological standards but rather promote effective risk management systems. Within such a 538 system a deuteron learning process should be initiated, in order to reduce the vulnerability of 539
